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BJIHHHHE TEMIIEPATyPbl H OTHOCHTEJIbHOH BJIA3KHOCTH 
HA nPEHMArHHAJIbHblE OA3bI PA3BHTHH BJIOX 
CTENOPHTHALMUS OKIENTALIS WAGN. 

H. A. lOpreHCOH h B. C. Tenjiwx 

3oojioro~3HTOMOJiorHHecKaH jiaOopaTopna Mry, MocKBa 

yCTaHOBJieHBI epOKH pa3BIITHH H BbDKHBaeMOCTb npenMarHHaJibHbix <J)a3 6 jiox Cteno- 
phthalmus orientalis Wagn. npn TeMnepaiype ot 8 ro 30° h OTHOCHTejibHOH BJianmocTH 
B03,ayxa ot 50 ao 95%. MHHHMajibHan cpeAHnn npoAOJDKHTejiBHOCTb pa3BHTHH h HanOojib- 
man BbiJKHBaeMOCTb Ha Bcex $a3ax nojiyneHbi npn 20—25° h othochtgjibhoh BJianoiocTH 
80—90%. Been jKH3HeHHbiii ijiikji 6jiox ot ninja ro HMaro b othx ycjiOBHnx b cpe^neM 
fljiHTCH 22 cyTOK. Ct. orientalis 6oJiee nyBCTBHTeJibHbi k H3MeHeHHio bjib^khocth B03,n;yxa, 
neM TeMnepaTypbi. Ilpn bjib^khocth HHJKe 70% HacTynaeT rn6ejib Ha <j)a3e jihhhhkh. IIohh- 
H?eHne TeMnepaTypbi yjjjiHHneT cponn pa3BHTnn, ho Majio bjihhgt Ha BbDKHBaeMOCTb. Ilopor 
pa3BHTHH JieJKHT OKOJIO 5 — 6°. 

BcecTopoiraee H3yneHHe SnojiorHH 6jiox noMoraeT jiynme pa3o6paTbcn 
b pHjje HBjieHHH Ba>KHoro anHjjeMHOJiorHHecKoro 3HaneHHH (HojJmJ), 1941). 
PaSoT, nocBHnjeHHLix H3yneHHio 3KOJioranecKHx ocoSeHHocTen KajKjjoH 
$a3LI pa3BHTHH 0JIOX C TOHHbIM yneTOM TeMnepaTypbi H BJia>KHOCTH, epaBHH- 
TejibHo HeMHoro, xoth b nocjiejjHne torkl HHTepec k hhm 3HawrejibH0 B03poc 

(Th$jiob h Ho$$, 1932; Mellanby, 1933; Edney, 1945, 1947; Sharif, 1948; 
AjieKceeB, 1961; A^aHacneBa n EmTOBa, 1963 a, 19636; ^apcKan, 1964; 
ErbiTOBa n JleoHOBa, 1965; EnSnKOBa, 1965, n AP-)- Hpn 3tom, Kan npaBHjio, 
MeTOAbi paSoTbi pa3JinnHbi. 

IlepeA HaMH CTOHJia 3aAana H3ywrb >KH3HeHHbin ijhkji Ctenophthalmus 
orientalis Wagn., npeABapnTejibHO pa3pa6oTaB MeTOAHKy jia6opaTopm>ix 
onbiTOB c npenMarnHaJibHbiMH $a3aMH. 

Ct . orientalis HHTepeceH nan c 3KOJiornnecKOH, Tan n c Mop^ojiornnecKon 
CTopoHbi (Ho## n Th$jiob, 1930). CBeAemm no ero 6nojiornn nonra HeT. 
flaHHbie lOpKHHon (1954) no ero pa3BHTnio nojiyneHbi Ha HeSoJibmoM MaTe- 
pnajie (55 jihhhhok) b ycjioBnnx nepeMemioH TeMnepaTypbi. Pa3BHBaiOTCH 
3th Sjioxh b HHceKTapnn KpyrjioroAHHHo 6e3 AHanay3bi b cpaBHHTejibHo ko- 
pOTKHe epOKH. BcjieACTBHe HX OC060H HyBCTBHTeJIbHOCTH K BJia>KHOCTH BblHC- 
HeHne onTHMajibHbix ycjioBnn ajib pa3BHTnn btoto BHAa npeACTaBjmjio HH¬ 
Tepec, Tan nan AaBajio bosmokhoctb Bbi6paTb Han6ojiee yAo6m>m TecT-o6iieKT 
AJiH pa3jiHHHbix 3KcnepHMeHTOB. Pa6oTa npoBOAHJiacb b 1963 r. noA pyKOBOA- 
CTBOM npO(|). E. G. CMHpHOBa. 

MATEPHAJI H METOAHKA 

Ejiox Ct. orientalis npnBe3Jin H3 CTaBponojibCKoro npoTHBonyMHoro 
HHCTHTyTa b 1958 r. h pa3BOAHJin Ha 6ejibix Mbimax n 30Ji0THCTbix xoMHHKax* 
B 1962 h 1963 rr. KyjibTypy o6hobhjih Ao6aBjieHneM 6jiox H3 CBenuix KyjiLTyp 
HHceKTapHH CTaBponojibCKoro npoTHBonyMHoro HHCTHTyTa h KneBCKoro 
yHHBepcHTeTa. B onbiTax Hcnojib30Bajin MaTepnaJi, CTaHAapTH3HpoBaHHbiH 
no B03pacTy h ycjioBHHM coAep>KaHHH (TeMnepaTypa, BjianmocTb, kopm). 
OnblTbl CT3BHJIH B HeCKOJIbKHX nOBTOpHOCTHX. B HeSjiaronpHHTHbIX yCJIOBHHX 
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cpoKH pa3BHTHa pacTHHyTLi hjih HaSjuoftaeTCH SHa^HTejiBHaa rnOejiB, noaTOMy 
Bee $a3H H3yTOJiH pas^ejiBHO. B onTHMajiBHBix ycjioBHHx nojiynajm Rjia^Ky 
ot 6ojiBmoro nncjia 6jiox h 0T6npajm b oiibit Hnu;a. JJjih nocTaHOBKH oiibitob 
c jiHHHHKaMH nnija ^epn^ajiH b onTHMajiBHBix ycjioBHHx h b ,o;eHB BBiJiynjieHHH 
jihhhhok hx OTSnpajin h noMem;ajiH npn pa3JiHHHBix TeMnepaTypax h Bjia^K- 
HOCTH. ripH 6jiaronpHHTHBIX yCJIOBHHX CO^ep>KaHHH OKyKJIHJIOCB CBBime 90% 
jihhhhok h mojkho 6bijio npocjie^HTB 3a pa3BHTHeM KyKOJiOK b Tex H^e yCJIO- 
bhhx Ha ^ocTaTOHHOM MaTepnajie. Ilpn hh3khx TeMnepaTypax h BjianoiocTH 
AJIH yCTaHOBJieHHH cpona pa3BHTHH KyKOJiOK SpaJIH KOKOHBI, KOTOpBie co- 
,o;ep;KajiHCB ^o OKyKjieHHH npn 25°. BbinjianoiBaionpixcH H3 kokohob 6jiox 
OT6npajm ejKe^HeBHO h ycTaHaBjiHBajin noji bbixoahih,hx HMaro. 

MaTepnaji npn OTSope no^Beprajin cjiynaHHOH BBiSopne hjih peH^OMH- 
3an;HH. noJiyneHHBie pe3yjiBTaTBi o6pa6aTBiBajin CTaTHCTHnecKH. 3a nona- 
3aTeJIB BBDKHBaeMOCTH pa3JIHHHBIX $a3 6paJIH epe^HHH npOIi;eHT BBiJiynjieHHH 
JIHHHHOK, OKyKJieHHH HJIH BBIXO^a HMaTO. McnBITBIBaJIH BJia>KHOCTH 

ot 50 ,n;o 95% h TeMnepaTypBi ot 5 £0 30° (naK npaBHjio, c HHTepBajiaMH 
B 5 e^HHHI^). 

JJjih nojiyneHHH HeoSxo^HMoro Ha6opa BjianoiocTeH HcnojiB30Bajin pac- 
TBOpBI XJIOpHCTOrO KaJIBIJHH pa3JIHHHOH KOHIjeHTpaipiH (Ko>KaHHHKOB, 1961), 
HacBim;eHHBiH pacTBop xjiopncToro HaTpnn (Winston and Bates, 1960) h 
^HCTHJIJIHpOBaHHyiO BOfly. Bofly HaJIHBaJIH B 3KCHKaTOp C OTBepCTHHMH 
b KpBimKe h 6okoboh CTeHKe, hto oSecnenHBajio ecTecTBeHHyio aapaijHio. 
OTBepCTHH 3aKpBIBaJIH BaTHOH npoSKOH. PaCTBOpBI COJieH HaJIHBaJIH b o6bih- 
HBie 3KCHKaTOpBI C npHTepTOH KpBimKOH. 

Bjian^HOCTB Ha^ pacTBopaMH H3MepnjiH ncnxpoMeTpoM, H3roTOBjieHHBiM 
H3 TepMOMeTpoB ot MHEpoMo^ejiH AccMaHa no npmmnny ncnxpoMeTpa Ab- 
rycTa. H3MepeHHe Bjia^KHOCTH b 3KCHKaTopax npoBo^njin npn 6 bictpom otkpbi- 
BaHHH h 3aKpBiBaHHH KpBimKH (Sweetman, 1933) h b Tenemie onBiTa nepHo^H- 
necKH noBTopnjiH. Kojie6aHHH othochtojibhoh Bjia^KHOCTH 3a nepHO.ii; no- 
CTaHOBKH 3KCnepHMeHTa 6 bIJIH He3HaHHTeJIBHBI. 



y- ..— V V 

o-u cymm ' 4-e cymm 5-e cymm 6-e cymm 


Phc. 1. ^HHaMHKa BbiJiynjieHHH jihhhhok npn TeMnepaType 25 h 30° h pa3JiHHHoii 
OTHOCHTeJII^OH BJiaJKHOCTH B03/i;yxa. 

1 — TeMnepaTypa 30°, BjiaamocTt 87%; 2 — TeMnepaTypa 25°, Bjia>KHOCTb ot 75 no 93% (750 hhb); 
3 — TeMnepaTypa 25°, bjkokhoctb 70, 75 no 93% (300 hhb); 4 — TeMnepaTypa 25°, BjianmocTb 70%; 
5 — TeMnepaTypa 25°, BjiaamocTb 67%; 6 — TeMnepaTypa 25°, BJiaamocTb ot 54 no 61%. 


PA3BHTHE HHIi; 

Ct . orientalis npHKJienBaioT nnija k cyScTpaTy. ,IJjih onBiTOB nnija bbi- 
pe3ajiH c KyconKaMH nepHOH 6yMarn, Ha KOTopoii nponcxo^njia HHn;eKJia^;Ka, 
h no 50 hit. noMem;ajiH b 6iokcbi, KOTOpBie CTaBHjiH b 3KCHKaTopBi c pa3jnra- 
hoh Bjia^KHOCTBio npn pa3HOH TeMnepaType. C MOMeHTa BBUiynjieHHH nepBBix 
jihhhhok h ,u;o BBixo^a nocjie^HHx yneT npoBO^njin nepe3 Kan^Bie 4 naca Kpyr- 
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T a 6 ji h ij a 1 

BjiHHHHe TeMnepaTypw h oTHocHTejibHofi BjiasKHocTH Ha pa3BHTne bhij h jiii'iiiiiok 


TeMnepaTypa 
(b °) 

Httqa 

JIhhhhkh 

OTHOCHTeJIb- 
Han Bjia>K- 
HOCTb B03^yxa 
(B %) 

+hcjio 

HHH 

AJIHTejIbHOCTb pa3BHTHH 
b cyTKax 

BbDKHBae- 

MOCTb (B %) 

OTHOCHTejIbHaH 
BJia>KHOCTb 
B03«yxa (B %) 

HHCJIO JIH- 
HHHOK B 

onbiTe 

HJIHTejIbHOCTb pa3BHTHH 
(b cyTKax) 

BbDKHBaeMOCTb 

npeaejiH 

M±m 

npeaejibi 

M + m 

(B °/o) 


83 

150 

4-4 

4 

94.6 

98—100 

90 

Pa3BHTHH IieT 


0 

30 






81-83 

90 

8—12 

8 . 2 + 0.12 

82.2 


74 

150 

4-5 

4.0 4 - 0.008 

69.3 

71-75 

90 

Pa3BHTHH IieT 

— 

0 







54-67 

90 

Pa3BHTHH IieT 

— 

0 


84-93 

450 

4-5 

4 . 0 + 0.008 

89.7 

98-100 

90 

Pa3BHTHH IieT 


0 

25 






80-88 

570 

7-14 

9.05 + 0.03 

92.0 


75 

150 

4-5 

4 . 12 + 0.02 

82.6 

70-75 

210 

14-17 

15 . 0 + 1.0 

1.4 







54-67 

90 

Pa3BHTHH IieT 

— 

0 







80-88 

180 

10-14 

10.9 + 0.5 

95.5 

22 

— 

— 

— 

— 

— 

71-75 

90 

15-18 

16.4 + 0.27 

14.6 







54-67 

90 

Pa3BHTHH IieT 

— 

0 


85 

350 

5-7 

5.55 ± 0.03 

98.8 

80-88 

160 

12-19 

13 . 0 + 0.17 

100 

20 

73 

150 

6-8 

7.00 + 0.05 

88.6 






13 

91 

200 

9-12 

10.7 + 0.07 

85.5 

54-67 

120 

P B3BHTHH IieT 

— 

0 

11-12 

91 

200 

13-22 

16.7 + 0.1 

94.5 

80-88 

203 

19—33 

30 . + 0.3 

74.9 







71—75 

180 

— 

— 

26.6 







54-67 

60 

Pa3BHTHH IieT 

— 

0 

8 

90 

200 

29—47 

32 . 6 + 0.1 

95.0 

80—88 

150 

55-108 

J 

76.0 + 1.6 

1 

24.6 



jiocyronHO (4-h ohlit), hjih 2 pa3a b cyTKH (7-h ohbit). 3a cyTKH ycjiOBHO 
npHHHMaJin BpeMH ot 10 nac. o^Horo ahh ao 10 nac. yTpa cjieAyiomero ahh, 
TaK KaK o6bHlHO B 3TO BpeMH HaHHHaJIHCL BCe OHLITBI. 

^PoGhbih KpyrjiocyTOHHLiH yneT a^ji bo3mo>khocti> H3ynHTb AHHaMHKy 
BBiJiynjieHHH jihhhhok npn pa3JiHHH0H TeMnepaType h BJiajKHOCTH (pnc. 1). 
Ilpn TeMnepaType 30° n OTHOCHTeJIbHOH BJianuiocTH B03Ayxa 87% pa3BHTne 
OTJiojKeHHBix hhh; npoAOJDKaJiocb HenojiHLie neTBepo cyroK. Bee jihhhhkh 
(95—99%) BBuiynjiHJincb b Tenemie 16 nac. nocjieAHne BbiJiynjiHiODAHecH 
jihhhhkh (3—4%), KaK npaBHJio, nocjie BLixoAa norn6ajm. Ilpn 25° n BJia>K- 
hocth ot 75 ao 93% MaccoBLin BLinjiOA jihhhhok nponcxoAHJi b TeneHne nep- 
bbix 16 nac., nocjieAHne jihhhhkh OTpo>KAajiHCb nooAHHOHKe (AaHLi A®eKpHBbie, 
TaK KaK MeTOAHKa yneTa n BpeMH nocTaHOBKH ohbitob 6bijih pa3JiHHHbi). 
IIOHH>KeHHe BJia^KHOCTH AO 67 —70% BLI3LIBaJIO 3aMeAJieHHe pa3BHTHH H CHH- 
>Kajio BBi>KHBaeMOCTb ann; n BLimeAmHx jihhhhok. Ilpn 50% BJianmocTH n HH>Ke 
nnn;a He pa3BHBajincb. 

CHHBKeHne TeMnepaTypbi He CKa3biBaeTCH Ha BbDKHBaeMOCTH hhh;, ho 3a- 
MeTHO yAJIHHHeT epOK HX pa3BHTHH (Ta0JI. 1). Ilpn 30° H BJia>KHOCTH 83% BCe 
jihhhhkh Bbinjia>KHBajiHCb b TeneHne HecKOJibKHx naeoB, TorAa KaK npn 8° 
nepBbie jihhhhkh hohbjihjihcb Ha 29-e cyTKH h bbixoa hx pacTHTHBaJiCH 
na 18 cyTOK, hto yKa3biBaeT Ha npnSjiHjKeHHe nopora pa3BHTHH. 

PA3BHTHE JIH^HHOK 

Ilpn nojiyneHHH 6ojibmoro KOJinnecTBa OAHOB03pacTHbix jihhhhok 6yMary 
c KJiaAKaMH hhh; noMenjaJiH b nanmax IleTpH b 3KCHKaTopbi c boaoh npn TeM¬ 
nepaType 25°. Bbixoahhi;hx jihhhhok 0T6npajiH tohkoh khctohkoh b 6oKce 
c BJia>KHOCTbK) He HH>Ke 70% h noMemajm b Siokcli 6e3 KpbimeK Ha cy6cTpaT, 
COCTOHDAHH H3 CMeCH HeCKa C KOpMOM. CMeCb TOTOBHJIH 3a cyTKH AO BbIXOAa 
JIHHHHOK H BbIAOp>KHBaJIH B 6lOKCaX, KOTOpbie CTaBHJIH B BKCHKaTOpbl C COOT- 
BeTCTByiomeH TeMnepaTypon h BJianoiocTbio. IlecoK h KopMOByio CMecb CTporo 
A03npoBaJiH (Sharif, 1948). ^jih ohbitob Hcnojib30BajiH mnpoKHe h HH3KHe 
(45x30 mm) 6ioKCbi. OpneHTHpoBOHHbie onbiTbi noKa3ajin, hto b bbicokhx h 
y3KHX 6lOKCaX pa3BHTHe JIHHHHOK HAeT Xy>Ke, HeM B HH3KHX H nmpOKHX. 
MbI CKJIOHHbl o6bHCHHTb 3T0 pa3JIHHHLIMH yCJIOBHHMH aapaiJHH. 

B TeneHHe cpoKa onbiTa 6 iokcbi e>KeAHeBHO HpocMaTpHBaJiH. C MOMenra 
OKyKJieHHH kokohbi OTSnpajra h noMemaJiH b 3HTOMOJiorHnecKHe npo6npKH 
npn Tex >Ke yCJIOBHHX, B KOTOpbIX pa3BHBaJIHCb JIHHHHKH. IIoMHMO MHHHMaJIb- 
Horo, MaKCHMaJibHoro h cpeAHero cpoKOB 6 lijih oTMeneHbi ahh MaccoBoro 
OKyKJieHHH, KorAa OKyKJiHJiocb ot 70 ao 75% Bcex jihhhhok, hto roBOpHT 
O APy>KHOCTH pa3BHTHH JIHHHHOK H MO>KeT CJiy>KHTb OAHHM H3 KpHTepHeB 
OH;eHKH yCJIOBHH pa3BHTHH. 

Ilpn BbICOKOH OTHOCHTeJIbHOH BJia>KHOCTH B03Ayxa (Ta6jl. 1) H3-3a npe3- 
MepHoro yBJia>KHeHHH h 3arHHBaHHH cyScTpaTa jihhhhkh hojihoctbio norn- 
6aJin Ha BTopbie-TpeTbH cyTKH nocjie HanaJia onbiTa. ycnemHoe pa3BHTne 
c bhcokhm npon;eHTOM OKyKJieHHH npoHCxoAHJio npn bjih^khocth B03Ayxa 
ot 80 ao 88 % h TeMnepaTypax ot 20 ao 30°. IIoHHHceHHe TeMnepaTypbi h oco- 

6eHHO BJia>KHOCTH BbI3bIBaJIO CHHHCeHHe BbIHCHBaeMOCTH JIHHHHOK. 

OcoSeHHO HyBCTBHTejIbHbl K OTHOCHTeJIbHOH BJIBTKHOCTH B03Ayxa JIHHHHKH 

I CTaAHH. Ilpn Bjia>KH 0 CTH 45 — 55% nepe3 2—3 naca th6jio 50% jihhhhok, 
a nojman rn6ejib Ha6jiiOAajiacb nepe3 4 — 5 nac. JIhhhhkh III CTaAHH >KHByT 
HeMHoro AOJibme (nepe3 4 naca rnSejin He 6biJio, nojiHan rn6ejib nponcxoAHJia 
nepe3 cyTKH). ^jih cpaBHemm 6biJin b3htbi TaK>Ke jihhhhkh Ceratophyllus 
fasciatus, o6jiaAaioni;He MeHbmen Bjiarojiio6HBocTbio. Pa3HHn;a b BbDKHBamra 
npn hh3koh Bjia>KHOCTH 6bijia He6ojibmaH. JIhhhhkh C. fasciatus norn6aJiH 
Ha nac no3AHee, ho 3aMeTHa pa3HHn;a b HOBeAeHHH jihhhhok. Hepes 2 — 3 naca 
jihhhhkh Ct. orientalis chjibho BbiCbixajin, a ocTaBrnnecH b >khbbix jie>KaJiH 
HenoABH>KHO, JiHmb cjia6o pearnpyn Ha npHKOCHOBemie khctohkh. B 3to >Ke 
BpeMH jihhhhkh C. fasciatus, TO>Ke chjibho noACOxinne, npoAOJi>KajiH bkthbho 
ABHraTbCH, a npn yBejinneHHH Bjia>KHOCTH Sbijih choco6hbi BOCCTaHOBHTb 
HOpMaJIbHblH BHA H HpOAOJIJKaTb pa3BHTHe. 
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Ilpn bji&jkhocth 75% Ha6jiio^ajiocB pe3Koe pa3jranHe Me>KAy BBDKHBae- 
moctbk) jihhhhok Ct. orientalis h C. fasciatus I h III cTa^nn. JIhhhhkh I CTa- 
Ahh Ct. orientalis thSjih qepe3 oahh cyTKH, III — nepe3 ABoe-Tpoe cyTOK. 
JIhhhhkh C. fasciatus npn Tex >Ke ycjiOBimx HanHHajiH HopMajiBHO pa3BH- 
BaTBCH h Ha 15—20-e cyTKH oKyKjinjiHCB. Bbixoa HMaro C. fasciatus H3 o6pa30- 
BaBHIHXCH KOKOHOB npH TeX >Ke yCJIOBHHX BJia>KHOCTH flOCTHTaJI 100%. 
'TaKHM o6pa30M, jihhhhkh C. fasciatus npn bjib^khocth 75% MoryT pa3BH- 
BaTBCH, ho pa3BHTne hx nponcxoAHT MeAJiOHHee, neM npn 6ojiee bbicokoh 
BJ ia>KHOCTH. 

^JIHTeJIBHOCTB pa3BHTHH JIHHHHOK Ct. Orientalis AO OKyKJieHHH (Ta6jl. 1) 
yBejiHHHBaeTCH c nomDKemieM TeMnepaTypBi h bjib^khocth. Ilpn bbicokoh 
T eMnepaType h othochtcjibhoh Bjia>KH0CTH nonTH Bee jihhhhkh oKyKjiaioTCH 
Ha 8-e cyTKH h jihihb cahhhabi Ha 11 —12-e. G noHHjKemieM TeMnepaTypBi 
AO 20° npOAOJDKHTejIBHOCTB pa3BHTHH JIHHHHOK nOCTeneHHO yBejIHHHBaeTCH, 
ho cpoK MaccoBoro OKyKJieHHH coxpaHHeTcn. Ilpn TeMnepaType 13° h hh>kc 
pa3BHTHe JIHHHHOK npOHCXOAHT HeApy>KHO H MaCCOBOTO OKyKJieHHH He HaGjIIO- 
AaeTCH. Ilpn HH3KOH BJia>KHOCTH pa3BHBaiOTCH JIHIHB eAHHHHHBie oco6h. 
B 3aKJnoneHHe mo>kho CKa3aTB, hto jihhhhkh Bcex cthahh abhhoto BHAa 

6JIOX Hy>KAaiOTCH B OAHOH H TOH >Ke OnTHMaJIBHOH OTHOCHTejIBHOH BJia>KHOCTH, 
HO JIHHHHKH III CTBAHH BBIHOCJIHBee H CnOCoSHBI nepeHOCHTB 60 Jiee AJIHTejIB- 
Hoe nomuKemie bjib>khocth, ne m jihhhhkh I cTaAHH. Bojiee 3aMeTHa pa3HHD,a 
Me>KAy pa3HBIMH BHAaMH 0JIOX, HeM Me>KAy pa3HBIMH CTaAHHMH OAHOTO H 

toto >Ke BHAa. 


PA3BHTHE KyKOJIOK 

HanGojiBinee hhcjio 6jiox bbixoahjio H3 KyKOJIOK npn 20, 24 h 25° h otho- 
CHTejIBHOH BJia>KHOCTH 81—88% (Ta6jl. 2). Ilpn 32° H3 KOKOHOB BBIJiynJIHJIHCB 
eAHHHHHBie oco6h, KOTopBie nepe3 hcckojibko nacoB nornGajiH. BcKpBiTne 
kokohob noKa3ajio, hto npoHcxoAHJia rnGejiB npeAKyKOJioK h KyKOJIOK 
3a cneT 3anjiecHeBeHHH h BBiCBixaHHH b KOKOHe. KpoMe toto, BCTpenajiocB 
MHOTO C$OpMHpOBaBHIHXCH 6JIOX, cSpOCIIBIHHX JIHHHHOHHyiO inKypKy H no- 
thGihhx BHyTpn KOKOHa. Ilpn TeMnepaType HH>Ke 20° h toh >Ke Bjia>KHOCTH 
hhcjio pa3BHBaioin;HxcH KyKOJIOK nocTeneHHO yGBiBajio. IIoHHJKeHHe Bjia>K- 
hocth B03Ayxa ao 71—75% BBi3BiBajio 3HanHTejiBHyio rnGejiB KaK jihhhhok, 
TaK H KyKOJIOK. 

KaK noKa3ajiH MHoronHCjieHHBie bckpbithh kokohob, ocTaBinnxcH nocjie 
BBixoAa H3 hhx 6jiox, npn SjiaronpHHTHBix ycjioBHHX nornSinHe BHyTpn KOKOHa 
npeAKyKOJiKH h KyKOJiKH BCTpenaiOTCH oneHB peAKo. 


T'a 6 ji h a a 2 

BbKKiiBaeMOCTb KyKOJIOK npa pa 3 JiH*moH TeMnepaType 
n BjianiHocTH B03Ayxa 


Teivmepa - 
Typa 
(B °) 

OtH OCHTeJIB - 
Han BJia > KH 0 CTB 
B 03 «yxa (b °/ 0 ) 

Hhcjio 

KOKOHOB 

Hhcjio 

6 jiox 

IIpOHeHT BBI - 
xoaa 6 jiox 

32 

90 

500 * 

7 

1.4 

30 

81—83 

70 

41 

58.5 

25 

87 

5983 * 

5714 

95.5 

24 1 

81-88 

454 

430 

94.7 

24 \ 

71—75 

12 

5 

41.6 

90 J 

81—83 

149 

146 

98.0 


86 

600 * 

557 

92.8 

16 

71-75 

6 

5 

83.3 

13 

86 

600 * 

439 

73 J 

8 

86 

600 * 

408 

68.0 


IIpHMeqaHHe . 3flecb h b Ta 6 ji . 3 3 Be 3 , a;oHKOH OTMeneHBi kokchm ,. 
KOTopBie flo OKyKJieHHH pa 3 BHBajiHCB npn 25°. 




T a 6 ji h u; a 3 


npo^ojiJKHTejibHOCTb pa3BiiTiiH KyKOJiOK b 3aBHCHM0CTH ot TeMnepaxypbi 

h BJiajKHOCTH B03,nyxa 


a 

a 

>> 

fr> 

a 

a 

03 

S° 

g« 

Othoch- 

TejibHan 

BJiamHOCTb 

B03flyxa 

(b %) 

HhCJIO Ky¬ 
KOJiOK, 
pa3BHB- 
nraxcH ho 

B3POCJIHX 

Hkcjio 
pa3BHB- 
ihhxch 
C aMIJOB H 
CaMOK 

CaMijbi 

CaMKH 

epeHHHH 
npOHOJDKH- 
TeJIbHOCTb 
pa3BHTHH 
b cyTKax 

M ± m 

HHH Macco- 
Boro Bbixona 

epeHHHH 
npOHOJITKH- 
TeJIbHOCTb 
pa3BHTHH 
b cyTKax 

M + m 

flHH Macco- 
Boro Bfcixona 

30 

81-83 

74 

15/59 

11.4+0.28 

12 

11.2+0.14 

11—12 

25 

83—87 

130 

61/69 

9.9+0.4 

9-10 

8.8+0.1 

8-9 


81-83 

138 

70/68 

12.2+0.12 

11—12 

11.2+0.09 

11—12 

24 

71—75 

1 

1/0 

24 

— 

— 

— 

22 

81—83 

118 

54/64 

14.6+0.12 

14—15 

14.2 +0.09 

14—15 


81-83 

198 

92/106 

17.1 +0.12 

16-17-18 

15.3+0.08 

14—15-16 

20 

85 

557*? 

255/302 

14.9 +0.05 

14-15 

12.8+0.06 

12-13 

16 

71—75 

5 

2/3 

22.5 

0 

22.0 

0 

13 

85 

439* 

187/252 

34.1 +0.2 

0 

29.6 +0.2 

0 

8 

85 

408*? 

150/258 

57.8 +0.2 

0 

53.4+0.2 

0 


IIpH 25° (Ta6jl. 3) BBIXOA SjlOX H3 KOKOHOB npOHCXOflHJI flpyHOIO, B OKaTBie 
cpoKH, h 3aKaHHHBajiCH Ha 11-e cyTKH nocjie oKyKJieHHH. Ilpn noBBimeHHH 
TeMnepaTypti 30° KyKOJiKH pa3BHBajincfc 6o«nee ^jihtgjibhbih cpoK. 3a,o;ep>KKa 
B pa3BHTHH H HeSoJIBIHOH HpOIjeHT BBKKHBaeMOCTH (Ta6jl. 2) TOBOpHT 0 HeSjia- 
ronpHHTHOM ^encTBHH bbicokoh TeMnepaTypti Ha KyKOJiOK. Ilpn TeMnepa- 
Typax HH>ne 25° Ha6jno,o;ajiocb nocTeneHHoe y^jiHHeHne cponoB hx pa3BHTHH 
ot 15 cyTOK npn 24° #o 69 cyTOK npn 8°. 0,n;HOBpeMeHHo chjilho pacTHTHBaioTCH 
cpoKH BBixo,o;a HMaro (18 ^Hen npn 8° BMecTO 4 ^Hen npn 24°). 

Ha OCHOBaHHH H3JIO>KeHHOrO MO>KHO 3aKJIIOHHTL, HTO KyKOJiKH Ct . Orien - 
talis 6ojiee nyBCTBHTejitHbi k ^encTBHio bbicokoh TeMnepaTypti, neM nnija h 
JIHHHHKH. n P H 25° H BJia?KHOCTH HH>Ke 70% KyKOJiKH He pa3BHBaiOTCH flO HMaTO 
H BtICtIXaiOT BHyTpH KOKOHa. 


TJJIHTEJIBHOCTB 5KH3HEHHOrO IJHKJIA H nOPOrOBBIE TEMnEPATYPBI 

JJjih onpe^ejieHHH npo,n;oji>KHTejibHocTH Bcero >KH3HeHHoro iprajia Ct . orien- 
talis ot HHii;a ^o Btixo^a HMaro mbi cyMMHpoBaJin ^amibie, nojiyneHHtie ^jih 
OT flejitHbix $a3 pa3BHTHH 6 jiox npn ^encTBHH pa3JiHHHtix TeMnepaTyp h ohth- 

MajitHOH Bjia>KHOCTH B03,o;yxa 
(Ta6ji. 4). jih KyKOJiOK b3ht cpe^- 
HHH CpOK pa3BHTHH He3aBHCHMO OT 

nojia. 

MHHHMajitHan npoftOjmurrejiB- 
hoctb pa3BHTHH noJiyneHa npn 25°. 
n P H 30° HHIja H JIHHHHKH 
(pHC. 2) pa3BHBaiOTCH XOpOHIO, HO 
KyKOJioHHan $a3a 3aTnrHBaeTCH h 
na^aeT npoijeHT Bti>KHBaeMOCTH. 
Bcjie^CTBHe 3Toro npn 30° Beet 

2KH3HeHHbIH IJHKJI HeCKOJIbKO y,o;jiH- 
HeH. n P H 20° MHHHMaJIbHblH CpOK 
paBeH MaKCHMajitHOMy npn 25°, a 

epe^HHH cpoK pa3BHTHH yftJIHHHeTCH 
Ha 10 cyTOK. nocKOJibKy npn 20° BbinoiBaeMocTb Ha Bcex CTa^nnx pa3BHTHH 
oneHt BbicoKa, mbi cwraeM, hto onTHMyM pa3BHTHH #jih Ct. orientalis jie?KHT 
npn TeMnepaTypax ot 20 ^o 25° h othochtcjibhoh Bjia?KHOCTH B03,o;yxa 
ot 80 ,o;o 90%. n P H hh3khx TeMnepaTypax Ha pa3BHTHe, b cpe/pieM, yxo^HT 
SojitHie 5 Mec., npnneM BBDKHBaeMocTt b 3thx ycjioBHnx nocTenemio ySbiBaeT. 
Ohbitbi, hoct aBjieHHBie npn 0° c HHu;aMH h jiHHHHKaMH, #ajm oTpmjaTejitHbie 


T a 6 ji h h; a 4 


TJjIHTeJIbHOCTb JKIf3HeHH0r0 piiKJia 

Ct . orientalis b 3aBiiciiM0CTH 
ot TeMnepaTypw 


TeMnepa- 
Typa (b °) 

CpOK pa3BHTHH OT Hftlja HO 
B3pocnoro (b cyTKax) 

MHHHMaJIb- 

Hblft 

MaKCH- 

MaJIbHHfi 

epeHHHH 

30 

21 

32 

23.4 

25 

18 

30 

22.3 

20 

29 

42 

32.2 

13 

53 

88 

72.2 

8 

135 

224 

163.6 
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pe3yJILTaTLI. Mtl HMeJIH 3,0;eCb 30Hy BLIMHpaHHH 
(KojKaHTOKOB, 1961). TaKHM o6pa30M, nopor pa3- 
BHTHH flOJDKeH HaXOflHTbCH T^e-TO MeTKfty 0 H 8°. 
IIocKOJiBKy BKcnepHMeHTajiLHHM nyTeM onpe^e- 
jihtb nopor Tpy^HO, mli npnMeHHJin ftjia stoh 
n;ejin aJire6panaecKHH n rpa^naecKnn cnocoSbi 
(KomaHnnKOB, 1961). 

3Han ^jiHTejibHOCTb pa3BHTnn ann;, jihhhhok 
hjih KyKOJioK npn pa3HLix TeMnepaTypax, mohoio 
B bmncjiHTB nopor C no ,n;aHHbiM fljia RByx jiio- 
6hx TeMnepaTyp, nojib3yncb $opMyjion C = 
— tT — — t v TReTnT 1 — TeMnepaTypbi, 

npn KOTopbix npoBOflHjincb HaSjiio^eHHa, t n 
t x — fljiHTejibHOCTb pa3BHTHH npn 3 thx TeMnepa- 
Typax. BbinHCJieHHan no stoh $opMyjie noporo- 
Baa TeMnepaTypa Moa^eT 3HannTejibH0 oTKjioHHTbca 
ot ncTHHHoro nopora, Tan Kan pacaeT Be^eTca 
no AByM npon3BOJibHO B3HTHM TonnaM. ^jih 
yMeHbinemiH ohihSkh 3KcnepnMeHTaTop flOJiaseH 
npaBHjibHO BbiSpaTb 3 th tohkh n hmotb xoth 6h 
npn6jiH3HTejibHbie ,n;aHHbie o bo3mo;khom nopore. 

^jih BbiancjieHHH nopora mbi 6 pajin TeMnepa- 
T YPy 8°, npn KOTopon pa3BHTne 6 jiox nponcxo- 
AHjio oaeHb Meflaemio, n TeMnepaTypy, npn ko- 
Topon pa3BHTne 3aKaHHHBajiocb b KpaTaanmnn 
cpoK (25—30°). Tor^a nopor pa3BHTna ^jia 
ann; — 4.9, fljia jihhhhok — 5.2 n rjib Kyno- 
jiok — 4.7°. 

Ilpn BbiancjieHHH nopora rpa^naecKHM cnoco- 
6om npnMeHaeTca(|)opMyjia — V = 100/t,rRe V — 
CKopocTb pa3BHTna b npon;eHTax, t — /ynrrejib- 
hoctb pa3BHTna b cymax. Ilojib3yacb stoh <$op- 
Myjion n nojiyaeHHbiMH HaMH SKcnepnMeHTajibHbi- 



5 10 15 20 25 50 
TeMnepamypa 


Phc. 2. .HjiHTejibHocTb pa3- 
BHTHH HHIJ (2), JIHHHHOK ( 2 ) 
H KyKOJIOK ( 3 ) B 3aBHCH- 
mocth ot TeMnepaTypti. 


mh ^aHHbiMH o cpe^Hen ^jinTejibHOCTH pa3BHTna ann;, jihhhhok n KyKOJioK, 
mli nocTponjin rpa(|)HKH (pnc. 2 n 3). fljia ann; nopor pa3BHTna jieaarr 



2 <+ 6 8 10 12 n 16 18 20 22 2k 26 28 30 


Cnopocmb pa36umun (6%) 


Phc. 3. Ckopoctl pa3BHTHH hhh, (2), jihhhhok ( 2 ), KyKOJioK ( 3 ) 
h nopor pa3BHTHH hhh; (2), jihhhhok h kykojiok (5). 


okojio 5°. ycjiOBna pa3BHTna jihhhhok n KyKOJioK oneHb cxo^hli. Ilopor 
pa3BHTna Tex n ^pyrnx Jie>KHT okojio 6°. TaKHM o6pa30M, nojiyaeHHbie 
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THE EFFECT OF TEMPERATURE 
AND RELATIVE HUMIDITY ON PREIMAGINAL 
PHASES OF CTENOPHTHALMUS ORIENTALIS WAGN. 


I. A. Yurgenson and V. S. Teplykh 
SUMMARY 

The authors established the developmental period and survival rate of preimaginal 
phases of Ctenophthalmus orientalis Wagn. at temperatures from 8 to 30° and relative 
humidity from 50 to 95%. 

Minimum developmental periods and the highest survival rate were observed at 
20—25° and relative humidity from 80 to 90°. The whole life cycle of fleas from egg to 
imago under these conditions lasts, on the average, 22 days. 

Ct. orientalis are more sensitive to changes in humidity than to those in temperature. 
At the humidity lower than 70% larvae die. The decrease in temperature prolongs the 
developmental period and affect but little the survival. The threshold of development 
varies from 5 to 6°. 



